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Abstract 
In the long evolutionary course of human civilisation, the past two centuries have been characterised by the theory of 
industrialisation. After 1990, a new reality gave birth to the opposite term: deindustrialisation. The primordial foundation 
underlying the development of industry in the 20th century, and particularly in its mid-third, was the manufacturing of metal, and 
especially steel. Following the two shock-waves in 1973 and 1978, when rocketing prices shook the oil industry, the production 
of steel reversed its trend in the majority of the developed countries, and mostly in the European Union member states, where, 
after 1990, steel production had a much lower, or, sometimes, a negative, rate of growth. This was paralleled by a growing 
volume of the trade in scrap iron. Encouraged by the generous principle of free circulation of products, such a trade seems, 
however, to be in contradiction with the principles of sustainable development, reduction of carbon emissions, and energy saving, 
promoted by the EU. 
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1. Introduction 
Technical literature has always highlighted the industry as the key sector of economic development, an idea that, 
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in many countries, including Romania, obsessively dominated economic thinking for more than a century. 
Industry has been regarded as a sine-qua-non condition for adding value, by intelligent processing, to the 
resources offered by nature, and for capitalising on the knowledge and creative spirit of the human capital, and for 
the attainment and permanent improvement of know-how. 
And the arguments have always been centred on increasing the added value, the productivity of the production 
factors, including labour productivity. 
All this was due to the fact that, in addition to the important contribution to the development of other economic 
activities, such as transport, infrastructure, construction, education and scientific research, and no less important 
than all these, the industry also performed the social function of providing employment to a tremendous number of 
people, which was the prerequisite of a better living standard and quality of life. 
 
2. Brief history of industrialization 
The economic development of the states in the world went through a number of stages, starting from the stone 
age, the bronze and the iron ages, all the way to what in our times is called the industrial revolution.  
History speaks of three such industrial revolutions, each of them distinguished by the type of energy and 
technologies used, which have evolved from the physical effort of the worker to mechanical, electrical, electro 
technical, chemical, biological, and cybernetic technologies. 
In the long evolutionary course of human civilisation, the past two centuries have been characterised by the 
theory of industrialisation. After 1990, a new reality gave birth to the opposite term: deindustrialisation. 
The latest of the industrial revolutions experienced by mankind, and particularly the deindustrialisation, has been 
marked by the emergence of new materials, of new communication and data processing technologies. 
The main driving force in the progress of industry in the 20th century and particularly in its mid-third was the 
production of metal, especially steel. Steel manufacturing and metal working have been the backbone of the 
economic growth in the developed countries. 
It was the need to provide the adequate competitive space and framework to economic development that led to 
the establishment of the European Coal and Steel Community, which had at its core the production of steel and coal. 
After 1950, the developed countries in Europe and North America started their "30 glorious years", as they were 
called. 
It was during those years that the industry boasted the big corporations, the "national champions", which 
provided employment to large numbers of workers, and paid them better and better. 
The industry not only generated great numbers of jobs, it also brought along the development of upstream and 
downstream sectors, such as the mining of coal and ores, the production of energy, transport, constructions, 
education, and scientific research, and, of course, all the other industries based on metal processing. 
Statistic data speak for themselves of the industrial development. For example, in several European Union (EU) 
member states, the real growth rate of industrial production in the period 1960 – 1990 was 6.5 times in Portugal, 5.8 
times in Spain, 4.9 times in Finland, 3.4 times in Austria, 3.1 times in Italy, 3.0 times in The Netherlands, 2.6 times 
in France, etc. 
In the time between 1990 and 2012, the industrial production index (1990 = 100.0) was 101% in Portugal, 97% in 
Spain, 181% in Finland, 200% in Austria, 92% in Italy, 122% in The Netherlands, and 106% in France. 
As to the new entrants to the EU, the East-European countries, their industrial production within the same time 
span (1960 – 1990), grew 10.3 times in Romania, 3.8 times in Poland, and 3.2 times in Hungary; during the second 
reference period, 1990 – 2012 (1990 = 100.0), the industrial production in Romania growth at 115%, in Poland – 
336%, and in Hungary – 215%. 
As a general remark, the industry sometimes diminished drastically its contribution to the generation of the gross 
value added (GVA) in the economy. In 2013, in the overall EU 27, the industry contributed 19.1% to total GVA. 
The distribution of this overall rate across countries starts from 5.9% in Luxembourg and 8.7% in Cyprus, to 4 
countries recording shares of 12 to 15% (France and Malta 12.8%, Greece 14.6%, and the United Kingdom 14.3%). 
In other 9 EU member states, industry’s contribution to the GVA ranged between 15 to 20%, respectively: Belgium 
– 15.6%, Denmark – 16.9%, Spain – 17.5%, Italy – 18.3%, Finland and Latvia – 18.7%, Sweden – 18.8%, Portugal 
– 18.9%, and The Netherlands – 19.7%. 
In other 10 EU member states, the rate was 20 to 30% (Estonia 21.5%, Austria 21.7%, Lithuania 24.5%, Poland 
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24.7%, Bulgaria 25.2%, Germany 25.5%, Slovenia 25.7%, Hungary 26.0%, Ireland 26.3%, and Slovakia 26.7%). 
And, last, in two of the EU member states, industry contributed to the GVA by over 30% (The Czech Republic 
with 31.8%, and Romania with 34.3%) (fig. 1). 
 
 
Fig.1 Contribution of industry at total gross value added (%) 
Source: Eurostat data 
In respect of the crude steel production, statistics show its substantive growth in most of the EU member states in 
the period 1960 – 1970 (with the exception of the United Kingdom). 
The rise of the price of crude oil after 1973 caused a major change of the trend in the steel industry. Between 
1990 and 2013, steel production continued to grow only in 5 of the 19 surveyed countries: Austria, from 4.3 to 8 
mil. tonnes, Finland from 2.9 to 3.5 mil. tonnes, The Netherlands from 5.4 to 6.6 mil. tonnes, Portugal from 0.7 to 
2.1 mil. tonnes, and Spain from 12.9 to 14.3 mil. tonnes (Table 1). 
In the new member states, steel production sometimes plunged dramatically: in Romania, for example, the 
production of steel dropped from a maximum of some 15 mil. tonnes in 1987 to 9,8 mil. tonnes in 1990, and 3 mil. 
tonnes in 2013; in Poland, from 19.5 mil. tonnes in 1980, it went down to 13.6 mil. tonnes in 1990, and to 8 mil. 
tonnes in 2013, etc. 
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Table 1: Crude steel production in various EU member states (mil. tonnes) 
  1960 1970 1975 1980 1990 2000 2013 Maximum 
level 
Year 
with 
maxim
um 
level 
Austria 3.2 4.1 4.5 4.6 4.3 5.7 8.0 7.95 2013 
Belgium 7.2 12.6 11.6 12.4 11.5 11.6 7.1 12.42 1980 
Bulgaria 0.3 1.8 2.3 2.6 2.2 2.0 0.5 3.04 1987 
Czech Rep. and 
Slovakia 
6.8 11.5 14.3 14.9 14.9 9.9 9.7 15.42 1987 
Denmark 0.3 0.5 0.6 0.7 0.6 0.8   0.80 2000 
Finland 0.3 1.2 1.6 2.5 2.9 4.1 3.5 5.05 2006 
France 17.3 23.8 21.6 23.2 19.0 20.4 15.7 23.18 1980 
Germany 37.9 51 46.8 51.1 44.0 46.4 42.6 51.15 1980 
Hungary 1.9 3.1 3.7 3.8 3.0 1.9 0.9 3.77 1984 
Italy 8.2 17.3 21.8 26.5 25.5 26.8 24.1 31.62 2006 
Luxembourg 4.1 5.5 4.6 4.6 3.6 2.6 2.1 4.62 1980 
Netherlands 1.9 5 4.8 5.3 5.4 5.7 6.6 7.37 2007 
Poland 6.7 11.8 15 19.5 13.6 10.5 8.0 19.49 1980 
Portugal       0.7 0.7 1.1 2.1 2.05 2013 
Spain 1.9 7.4 11.1 12.6 12.9 15.9 14.3 19.00 2007 
Sweden 3.2 5.5 5.2 4.2 4.5 5.2 4.4 5.98 2004 
Romania 1.8 6.5 9.5 13.2 9.8 4.7 3.0 14.96 1987 
United Kingdom 24.7 28.3 20.1 11.3 17.8 15.2 11.9 18.95 1988 
Source: 'Steel Statistical Yearbook', World Steel Association, Brussels, various editions. 
 
According to the 'Steel Statistical Yearbook', at world level, the steel production has been growing continuously: 
from 129 mil. tonnes in 1950, to 346.6 mil. tonnes in 1960, 594 mil. tonnes in 1970, 715.6 mil. tonnes in 1980, 
770.5 mil. tonnes in 1990, 847.7 mil. tonnes in 2000, and 1,694.3 mil. tonnes in 2013.This spectacular increase of 
the production of steel is mainly accounted for by the developments in China, where the production of steel rose 
from 47 mil. tonnes in 1985 to 95 mil. tonnes in 1995, 127 mil. tonnes in 2000, 356 mil. tonnes in 2005, and 822 
mil. tonnes in 2013. 
3. Is scrap iron trade a sensor of deindustrialization? 
While the two price shock waves in the oil industry in 1973 and 1978 caused a slow-down, or sometimes even a 
negative growth of the steel production in most of the developed countries and particularly in the EU member states, 
the volume of the traded scrap iron followed an ascending curve (Table 2). 
 
Table 2: Crude steel production and scrap iron trade 
  1990-1999 2000-2009 2010-2013 
  Steel 
production 
% scrap iron 
trade in steel 
production 
Steel production % scrap iron 
trade in steel 
production 
Steel production % scrap iron 
trade in steel 
production 
EU 27 1,847.3 24.7 1,914.6 36.7 684.9 46.27 
Austria 46.1 19.7 65.6 34.5 30.1 26.83 
Belgium - Luxembourg 139.3 32.3 131.6 74.7 39.8 98.48 
Denmark 6.9 86.2 1.9 706.2 0.0 0.0 
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Finland 33.6 11.2 43.3 22.6 15.3 19.27 
France 186.4 28.3 190.4 43.6 62.5 56.16 
Germany 417.3 21.8 446.2 26.5 173.4 33.34 
Greece 9.6 56.8 19.6 62.8 6.0 49.92 
Ireland 3.1 70.6 0.5 638.0 0.0 0.0 
Italy 255.4 21.7 278.0 18.0 105.8 20.68 
Netherlands 60.0 93.9 63.9 88.5 27.2 94.13 
Portugal 8.2 16.8 13.4 60.4 7.5 45.88 
Spain 133.8 35.6 170.9 37.5 59.7 35.45 
Sweden 47.9 14.1 53.0 22.4 18.4 35.31 
United Kingdom 172.1 20.3 132.4 47.4 40.6 75.99 
EU 15 - 1,519.7 27.5 1,610.8 38.2 586.3 45.18 
Bulgaria 19.6 5.7 18.3 40.0 2.7 156.74 
Czech Rep. 72.7 10.1 64.0 23.5 21.0 44.78 
Hungary 19.2 32.7 19.6 32.3 5.8 80.05 
Latvia 2.77 44.2 5.8 59.3 2.2 179.74 
Poland 107.7 6.0 93.2 15.9 33.1 25.23 
Romania 63.6 4.1 53.4 36.0 13.4 65.02 
Slovenia 4.1 105.7 5.5 80.8 2.5 148.56 
Slovakia 38.0 7.7 43.9 11.9 17.7 17.50 
NMS 327.6 11.8 303.8 28.6 98.5 52.78 
Source: Own processed data from 'Steel Statistical Yearbook', World Steel Association, Brussels, various editions. 
 
In the decade 1980 – 1989, in the EU, the scrap iron trade accounted for 20% of the steel production (while in the 
new member states iron scraps contributed some 1% to their steel production). In the following 24 years (1990-
2013), the share of scrap iron in the steel production in EU 15 increased from 27.5% to 45.2%, and in the new 
member states, from 11.8% to 52.8%. Cummulated, the volume of scrap iron trading in the EU 27 grew from 456 
mil. tonnes in 1990-1999, to 701.8 mil. tonnes in 2000-2009, and to 317 mil. tonnes in 2010-2013; the share of the 
scrap iron trade in the total production of steel during the same reference periods went up from 24.7% in 1990 – 
1999, to 36.7% in 2000 – 2009, and to 46.3% in 2010 –2013. In the aggregate, the balance of trading in scrap iron in 
the EU 15 went from a deficit of approximately 29 mil. tonnes in 1980 – 1989, and 23 mil. tonnes in 2000 – 2009, to 
an excedent of 27.5 mil. tonnes in 2010-2013 (Table 3). 
 
Table 3: Import and export of scrap iron (mil. tonnes) 
  
  
 1990-1999   2000-2009   2010-2013  
Import Export Balance Import Export Balance Import Export Balance 
EU 27 220.34 236.16 15.82 336.02 365.79 29.76 129.91 187.00 57.09 
Austria 4.07 4.99 0.93 11.42 11.19 -0.24 4.17 3.90 -0.27 
Belgium-
Luxembourg 
30.01 14.96 -15.06 69.81 28.53 -41.28 24.85 14.30 -10.55 
Denmark 1.87 4.04 2.16 2.71 11.02 8.30 1.05 6.35 5.30 
Finland 2.27 1.49 -0.78 6.67 3.14 -3.53 1.70 1.25 -0.45 
France 16.84 35.81 18.97 30.48 52.45 21.98 10.14 24.95 14.81 
Germany 17.87 73.21 55.34 46.74 71.63 24.89 22.31 35.51 13.20 
Greece 5.10 0.35 -4.75 11.84 0.46 -11.37 2.73 0.28 -2.45 
Ireland 1.91 0.31 -1.60 0.09 3.16 3.07 0.00 1.95 1.95 
Italy 55.24 0.29 -54.95 47.74 2.19 -45.55 20.56 1.32 -19.24 
Netherlands 22.43 33.93 11.50 18.20 38.40 20.20 7.03 18.56 11.53 
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Portugal 0.78 0.59 -0.20 5.56 2.54 -3.02 2.65 0.79 -1.86 
Spain 47.39 0.23 -47.15 62.73 1.44 -61.29 19.30 1.88 -17.43 
Sweden 4.10 2.67 -1.43 3.04 8.84 5.79 0.96 5.56 4.60 
United Kingdom 1.26 33.71 32.45 1.85 60.94 59.09 1.29 29.58 28.29 
EU 15 211.14 206.59 -4.55 318.88 295.92 -22.96 118.73 146.18 27.45 
Bulgaria 0.33 0.79 0.46 1.36 5.98 4.63 1.13 3.14 2.01 
Cyprus 0.00 0.20 0.20 0.03 0.46 0.44 0.00 0.48 0.48 
Czech Rep. 0.84 6.47 5.63 3.54 11.46 7.93 1.86 7.55 5.69 
Estonia 1.05 2.47 1.42 1.19 3.90 2.71 0.31 2.13 1.81 
Hungary 0.86 5.42 4.56 0.70 5.64 4.94 0.19 4.49 4.30 
Latvia 0.80 0.43 -0.37 1.97 1.49 -0.48 2.18 1.82 -0.36 
Lithuania 0.23 2.45 2.21 0.94 4.53 3.59 0.48 2.24 1.77 
Malta 0.03 0.17 0.15 0.01 0.14 0.14 0.00 0.13 0.13 
Poland 0.13 6.29 6.16 2.68 12.10 9.42 1.67 6.69 5.02 
Romania 0.08 2.52 2.44 0.00 19.23 19.23 0.00 8.70 8.70 
Slovenia 3.81 0.50 -3.31 2.84 1.59 -1.25 2.16 1.56 -0.60 
Slovakia 1.05 1.87 0.83 1.90 3.32 1.43 1.20 1.90 0.71 
NMS 9.20 29.57 20.37 17.15 69.87 52.72 11.18 40.82 29.64 
Source: Own processed data from 'Steel Statistical Yearbook', World Steel Association, Brussels, various editions. 
 
In the new member states, the scrap iron exports exceeded the imports of scrap iron by 20.4 mil. tonnes in 1990 – 
1999, 52.7 mil. tonnes in 2000 – 2009, and by 29.6 mil. tonnes in the past 4 years (2010-2013). 
 
 
Conclusions 
 
From the economic angle, but also from the perspective of sustainable development, exports of scrap iron may be 
called into question, particularly when the export is paralleled by imports of same material, 
Prompted by the generous principle of the free circulation of products, these trading practices seem to contradict 
the principles of sustainable development, reduction of carbon emissions, and saving of energy, that the EU 
promotes. 
The existence of a steel production concomitantly with the importation and exportation of scrap iron arises from 
the inertia of the system, and the matter does deserve wider debates to see to what extent such practices can be 
argued economically and socially, and how they collide with the principles of sustainable development. And, last 
but not least, it would be worth discussing about the threat of an unstoppable deindustrialisation that such practices 
may generate. 
In 2013, for example, the scrap iron export was exceeding the domestic production of steel by 117% in Bulgaria, 
118.7% in Hungary, 65.2% in Romania, 63.8% in Slovenia, 62.5% in The Netherlands, 58.6% in the United 
Kingdom, and 45.3% in Belgium. 
As a concrete example, Denmark, which in 1989 had a total domestic production of steel of approximatelly 
624,000 tonnes, and scrap iron exports of 280,000 tonnes, in 2002 reported a steel production of 392,000 tonnes, and 
scrap iron exports of 1.058 mil. tonnes. Since 2006, Denmark has no longer produced any steel, but the same year it 
exported approximatelly 998,000 tonnes of scrap iron, then 1.18 mil. tonnes in 2009, and 1.626 mil. tonnes in 2010. 
Similarly, in 1993, The Netherlands had a domestic production of steel of 6 mil. tonnes, and exported 5.6 mil. 
tonnes of scrap iron, while in 2010 it reported a steel production of 6.6 mil. tonnes and scrap iron exports of 5 mil. 
tonnes. In 2010, the United Kingdom had an output of 9.7 mil. tonnes of steel, and exports of 7.5 mil. tonnes of 
scrap iron. 
In Romania, where in 1989 the domestic steel production had reached a volume of over 14 mil. tonnes, and 
registered also an import of scrap iron. By 2010, the domestic steel production had plunged to 3.7 mil. tonnes, and 
the exports of scrap iron had increased to more than 2.5 mil. tonnes. 
At world level, the scrap iron exports on record in 1980 were of 26 mil. tonnes and imports stood at 27.3 mil. 
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tonnes; in 2013, exports had reached 95 mil. tonnes, and imports some 96 mil. tonnes. 
Based on the assumption that China’s future course of development would follow the same pattern as in the 
developed countries, we might as well wonder to what countries China would export its scrap iron, and what 
countries would import it, knowing that China’s current production of steel reached 822 mil. tonnes in 2013, which 
is 50% of the world production? 
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